Dihydrotestosterone promotes kidney cancer cell proliferation by activating the STAT5 pathway via androgen and glucocorticoid receptors.
Androgen receptors (ARs) are expressed on a variety of cell types, and AR signaling plays an important role in tumor development and progression in several cancers. This in vitro study evaluated the effect of dihydrotestosterone (DHT) on the proliferation of renal cell carcinoma (RCC) cells in relation to AR status. Steroid hormone receptor expression was evaluated using RT-PCR and Western blotting. The effect of DHT on cell proliferation and STAT5 phosphorylation was evaluated in RCC cell lines (Caki-2, A498, and SN12C) and primary RCC cells using cell viability assays and Western blotting. ARs and glucocorticoid receptors (GRs) were knocked down with small interfering RNAs before assessing changes in cell proliferation and STAT5 activation. DHT treatment promoted cell proliferation and increased STAT5 phosphorylation regardless of AR status. The AR antagonist bicalutamide reduced kidney cancer cell proliferation, regardless of AR status. AR and GR knockdown blocked STAT5 activation and reduced cell proliferation in all RCC cell lines. In patient-derived primary cells, DHT enhanced cell proliferation and this effect was diminished by treatment with the AR antagonists bicalutamide and enzalutamide and the GR antagonist mifepristone. DHT promotes cell proliferation through STAT5 activation in RCC cells, regardless of AR status. DHT appears to utilize the AR and GR pathways to activate STAT5, and the inhibition of AR and GR showed antitumor activity in RCC cells. These data suggest that targeting AR and GR may be a promising new approach to the treatment of RCC.